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Introduction
Dual-process theories propose that recognition memory (RM) involves at least two component processes: conscious recollection and familiarity [1] [2] [3] . Conscious recollection involves episodic memory which requires effortful retrieval of contextual information, such as the recovery of certain features or attributes relating to where and when the item/event was encoded. By contrast, familiarity-aware memory is linked to the more automatic processes associated with novelty detection in the absence of retrieval of any contextual information. Retrieval from episodic memory gives rise to the phenomenal experience of mentally travelling back in subjective time, whereas the more automatic processes give rise to the subjective experience of knowing that an item/event was previously encountered [4, 5] .
The distinction between conscious recollection and familiarity has been operationalized in the remember/know paradigm [4] . During a RM test, individuals are required to report their subjective state of awareness each time an item is recognized by making a remember response, when recognition is accompanied by conscious recollection, or a know response when recognition is accompanied by feelings of familiarity without conscious recollection. Tulving [4] , however, did not specify exactly how remember/know responses were related to conscious recollection and familiarity, and this has led to some variability in how remember/know results are reported and interpreted. Given that participants are instructed to respond remember whenever an item is recollected, the proportion of remember responses should provide an accurate measure of conscious recollection. However, estimating familiarity is more problematic. Because remember and know responses are mutually exclusive, this method assumes that the underlying processes are also mutually exclusive. However, this assumption is inconsistent with all of the dual-process RM models [1] [2] [3] . Consequently, know responses do not provide an unambiguous measure of familiarity, since participants are instructed to respond know whenever an item is familiar and not recollected, rather than instructed to respond know whenever an item is familiar. Thus the proportion of know responses will tend to underestimate the probability that an item is familiar [6] . To compensate for this underestimation, an independence remember/know method is used, in which the probability of a remember response is used as an index of recollection, whereas the probability that an item is familiar is equal to the probability that it received a know response given it was not recollected [familiarity = know/ (1 -remember) ] [7] .
A number of studies using the remember/know paradigm to investigate RM in schizophrenia have reported a selective defi cit in conscious recollection for verbal, visual [8] [9] [10] , and olfactory [11] stimuli. For instance, Huron et al. [8] investigated remembering and knowing in patients with schizophrenia and normal controls using both high-and low-frequency words. Patients with schizophrenia exhibited lower levels of remember responses, but not know responses when compared to normal controls. More specifi cally, low-relative to high-frequency words enhanced remember responses in normal controls, but this effect was not found in patients with schizophrenia, in keeping with previous studies of healthy volunteers [12] . Huron et al. [8] interpreted this failure to benefi t from the word frequency effect in terms of an inability to engage in effective list-learning strategies such as intra-list associations.
It has been suggested that abnormalities in conscious recollection result from a breakdown in frontal strategic memory processes, involved in encoding and retrieval, and executive functions, linked to reality monitoring and decision making, which leads to a failure to bind together the separate aspects of an event into a distinctive whole [9, 13, 14] . A corollary of this integration failure might be a poorly focused memory description which lacks both contextualizing information as well as item-specifi c detail. The predictions arising from these proposals are: Firstly, if conscious recollection abnormalities arise from a central impairment, then these abnormalities should not be domain specifi c. Secondly, if the defi cits in conscious recollection arise from a breakdown in executive processes, defi ciencies should be correlated with executive dysfunction. Finally, the conscious recollection deficiencies are likely to be more severe in schizophrenia, a condition associated with marked executive dysfunction [15] relative to Major Depressive Disorder, Recurrent (MDDR), in which executive dysfunction is less marked [16] [17] [18] .
Methods

Participants
Fourteen patients with schizophrenia (3 patients with paranoid schizophrenia and 11 patients with schizophrenia) and 16 patients with MDDR participated in the study. These patients were recruited from the Queen Elizabeth Psychiatric Hospital, Birmingham, UK. The diagnosis was determined in all patients according to DSM-IV criteria [19] . The current level of psychopathology was assessed in each patient using the 19-item Brief Psychiatric Rating Scale [20] ( table 1 ) .
Medical records were screened to ensure that all patients had no history of delusional misidentifi cation syndrome or neurological history (e.g., epilepsy or severe head trauma). Patients were also excluded, if they had received electroconvulsive therapy within the last 3 months prior to testing. Any patients currently taking benzodiazepines, recreational drugs, or suffering from alcohol dependency were also excluded. All patients were right-handed, had normal hearing, and English was their fi rst language.
Sixteen aged-matched healthy volunteers served as a normal control group. All normal controls were right-handed, had normal hearing, and English was their fi rst language. Normal controls were excluded from the study, if they answered affi rmatively to any of the following: (1) having a previous diagnosis of schizophrenia or clinical depression; (2) currently or ever taken antidepressant, antipsychotic, or anticholinergic medication; (3) having a fi rst-degree relative diagnosed with schizophrenia or clinical depression; (4) any neurological history (e.g., epilepsy or severe head trauma), and (5) currently taking recreational drugs or suffering from alcohol dependency. The study had local research ethics committee approval, and all patients and normal controls provided written informed consent.
Medication
At the time of testing, all patients with schizophrenia medicated. Nine patients were taking 'atypical' antipsychotic medication which included risperidone (n = 2), olanzapine (n = 4), quetiapine (n = 1), amisulpride (n = 1), and clozapine (n = 1). Of these patients, 2 were also taking the antidepressants fl uoxetine (n = 1) and venlafaxine (n = 2), and 1 patient was receiving an anticholinergic agent (procyclidine).
Three patients were taking 'typical' antipsychotic medication which included sulpiride (n = 1), fl uphenazine decanoate (n = 1), and chlorpromazine (n = 1). Two of these patients were also taking the antidepressants citalopram (n = 1) and paroxetine (n = 1), and 1 patient was taking fl upentixol, risperidone, and an anticholinergic agent (procyclidine).
All MDDR patients apart from 2 were receiving antidepressants which included venlafaxine (n = 5), paroxetine (n = 4), mirtazepine (n = 2), fl uoxetine (n = 1), and nefazodone (n = 1). One patient with MDDR was taking olanzapine.
Cognitive Assessment
The National Adult Reading Test [21] was used to provide an estimate of crystalline IQ in all patients and normal controls.
Executive function was assessed using the Wisconsin Card Sorting Test [22] ; the following performance measures are reported: the number of categories completed, the number of trials required to achieve fi rst category, the percentage of perseverative errors, and the percentage of conceptual level responses.
Materials and Study Design
Auditory RM Assessment. Auditory RM was assessed either on the same day or within 2 weeks of the clinical interview. The investigator was blind to diagnosis and current levels of psychopathology.
Stimuli. Auditory stimuli consisted of 40 (20 male, 20 female) pre-recorded voices from individuals not participating in the auditory RM experiment. These individuals were asked to read aloud 1 of 4 sentences that were constructed from the Wechsler Adult Intelligence Scale -Revised [23] . A total of four sentences were used in the auditory RM experiment to prevent sentence recognition and to encourage participants to concentrate on the voice rather than the content of the sentence per se. Each of the four sentences was approximately 3,000 ms in duration. The content of each sentence was emotionally neutral, e.g.: 'The colours in the British fl ag are red, white and blue.' The voices were divided into 20 targets and 20 distracters by matching the voices to age, gender, content of sentence, and regional accent. Matching by content of sentence meant that for targets each sentence was spoken fi ve times, each by a different voice, and for distracters each sentence was spoken fi ve times, each by a different voice. This produced 20 target voices (10 male, 10 female) and 20 distracter voices (10 male, 10 female) that did not differ signifi cantly in age [t (38) = -0.04, p = 0.97, two-tailed; target voices mean age = 38.6 years, SD = 11.7 years; distracter voices mean age 38.7 years, SD = 12.3 years] and were matched to regional accent and content of sentence. The auditory stimuli were presented in a programme written in Microsoft Auditory C++ using MFC on a laptop computer running Windows 98. All voices were presented to participants binaurally via headphones. [21] 106.3 (7.7)** 114.9 (7.6) 113.5 (4.6) F (2, 43) = 6.97, p < 0.01 Mean duration of illness, years 12.7 (7.3) 9.8 (7.9) -t (28) = 1.02, p = 0.32 (two-tailed) Brief Psychiatric Rating Scale [20] 15.9 (7.4)*** 6.7 (4.8) -t (28) = 4.10, p < 0.01 (two-tailed)
Standard deviation for mean values denoted in parentheses. * Patients with schizophrenia had a higher proportion of males relative to patients with MDDR and normal controls. ** Post hoc comparisons showed that patients with schizophrenia had a signifi cantly lower IQ than patients with MDDR (p < 0.01) and normal controls (p < 0.05).
*** Patients with schizophrenia had signifi cantly higher levels of current psychopathology than patients with MDDR.
Procedure. Prior to administration of the auditory RM test, all participants were familiarized with the experimental set-up by completing a practice test.
A standard RM format was used which consisted of a study phase which was immediately followed by a test phase. During the study phase, the participants were presented with a total of 20 target voices. The duration of each target voice was approximately 3,000 ms with an interstimulus interval of 3,000 ms. Prior to the onset of each voice, a tone alerted participants to the imminent onset of a target voice. The participants were instructed to concentrate on the voice and not the content of the sentence per se. To aid concentration, the participants were instructed to state whether the voice was pleasant or not. During the test phase, which immediately followed completion of the study phase, the participants were presented with all 20 previously presented target voices randomly intermixed with 20 novel voices which served as distracters. The duration of each distracter voice was the same as that of the targets. Once more, a tone was used to alert participants to the imminent onset of a voice. The participants were instructed to respond as quickly and as accurately as possible by pressing the 'yes' button to identify targets and the 'no' button to reject distracters. This was achieved by pressing one of two hand-held buttons.
The participants had a 3,000-ms window in which to respond. A failure to respond within the 3,000-ms window resulted in a 'no response' being recorded. Following each positive identifi cation, irrespective of whether it was a target or distracter, the participants were asked to indicate whether recognition was based on: (1) a remember response (i.e., specifi c retrieval of some aspect of the voice having been presented during the study phase, e.g., an association, image, or other personal experience) or (2) a know response (i.e., feelings of familiarity with no specifi c recollection of the voice during the study phase). A third category (3), guess response, was included to reduce the effects of guessing on remember and know responses [16] . A guess response was made when recognition was neither remembered nor based on feelings of familiarity. The selection of remember , know, and guess responses was not time constrained and was achieved using the hand-held buttons. For instance, the 'no' button was used to select remember , know , and guess responses, and the 'yes' button was used to confi rm the choice. Following the selection of remember, know, or guess responses, there was a 3,000-ms interstimulus interval before the next voice was presented.
Performance Measures. Correct identifi cation of a target voice was defi ned as a hit, whilst false recognition of a distracter voice was termed a false alarm. Following each positive identifi cation, irrespective of whether it was a hit or false alarm, the participants had to decide the basis of their decision in terms of whether the voice elicited (1) feelings of familiarity (i.e., a know response), (2) a specifi c retrieval of the voice having been presented in the study phase (i.e., a remember response), or (3) neither the experience of remembering nor knowing might have been presented earlier (i.e., a guess response).
Instructions for Making Remember, Know, and Guess Responses . (1) 'If your recognition of the voice is accompanied by a conscious recollection of its prior occurrence in the study phase then select the remember option. Remember is the ability to become consciously aware again of some aspect or aspects of what happened or what was experienced at the time the voice was presented.' (2) ' Know responses should be made when you recognize that the voice was presented during the study phase, but you cannot consciously recollect anything about its actual occurrence, or what happened, or what was experienced at the time of its occurrence. In other words, select the know option when you recognize the voice but it fails to evoke any specifi c recollection of the study phase.' (3) ' Guess responses should only be selected if the voice elicited neither the experience of remembering , nor of knowing but that might have appeared during the learning phase. You must only select a guess response if you think that there may have been a chance that the voice was presented earlier, but you really can't be sure (e.g., it sounds like one of the voices that could have possibly been presented earlier).'
Statistics
The groups were compared for differences in gender distribution using the chi-square test. Differences in mean age and mean IQ were examined using analysis of variance (ANOVA), followed by post hoc comparisons of mean values using Tukey's honestly signifi cant difference test.
Remember , know, and guess composition of the proportional mean hit rate, i.e., the total number of targets correctly recognized, and proportional mean false alarm rate, i.e., the total number of distracters falsely recognized, were transformed using arcsine square root formula to satisfy normality assumptions for parametric analysis [24] .
A series of ANOVAs were performed with group (patients with schizophrenia, patients with MDDR, and normal controls) as a between-subjects factor and performance measures (hit rate, remember, know, guess , false alarm rate) as the dependent variables. Post hoc analyses were carried out using the Bonferroni t method of correction. An analysis of covariance was also performed with gender and IQ as covariates.
Hit rate and false alarm rate for each participant were converted into the non-parametric signal detection indices of A ( A overall recognition) [25] and B D ( B D overall response bias) [26] . Discrimination accuracy and response bias were also calculated for remember and know responses ( A remember and A know and B D remember and B D know , respectively). Discrimination accuracy is defi ned as the ability to discriminate between targets and distracters, and response bias refers to the probability of accepting a stimulus as a target when uncertain. A B D value of 0 indicates a neutral response bias, i.e., when in an uncertain state, a 'yes' or 'no' response is registered with equal probability, whereas positive ( B D = 0.1 to 1) and negative values ( B D = -0.1 to -1) indicate conservative and liberal response biases, respectively. A conservative response bias is defi ned as an increased probability of responding 'no' when in an uncertain state, and a liberal response bias is an increased probability of responding 'yes'.
The measures of discrimination accuracy ( A overall recognition, A remember , and A know ) and response bias ( B D overall response bias, B D remember , and B D know ) were analyzed as dependent variables using the Kruskal-Wallis H test. Pairwise comparisons were carried out using Mann-Whitney U scores.
Measures of executive function were analyzed using a series of ANOVAs with group (patients with schizophrenia, patients with MDDR, and normal controls) as a between-subjects factor and performance measures (completed categories, trials to fi rst category, percent perseverative errors, percent conceptual level responses) as the dependent variables. Post hoc analyses were carried out using the Bonferroni t method of correction.
Separate Spearman correlational analyses examined whether RM performance was associated with either executive, duration of illness, or current levels of psychopathology.
Results
The three groups did not differ signifi cantly in age, although patients with schizophrenia had a lower mean IQ than patients with MDDR (p ! 0.01) and normal controls (p ! 0.05; see table 1 ). Patients with MDDR and normal controls were relatively well matched in terms of gender ratio, but there was a higher proportion of males amongst the patients with schizophrenia.
The schizophrenic and MDDR groups did not differ signifi cantly in the total duration of illness (p = 0.32) or in current levels of depressive mood [t (28) = -0.92, p = 0.36, two-tailed]. However, patients with schizophrenia did have a higher mean Brief Psychiatric Rating Scale score (p ! 0.01) than patients with MDDR (see table 1 ) which refl ects higher levels of current psychopathology in the patients with schizophrenia.
Auditory RM
The mean values and standard deviations for all performance measures for patients with schizophrenia, patients with MDDR, and normal controls are presented in table 2 . * Bonferroni comparisons showed that patients with schizophrenia remembered fewer target voices than patients with MDDR (p < 0.05) and normal controls (p < 0.001).
Response Bias
** Bonferroni comparisons showed that patients with schizophrenia made signifi cantly more know responses to target voices than normal controls (p < 0.05).
a Pairwise comparisons (Mann-Whitney U scores) revealed that patients with schizophrenia exhibited a signifi cantly lower A remember than normal controls (p < 0.05).
b Pairwise comparisons (Mann-Whitney U scores) showed that patients with schizophrenia were signifi cantly more conservative in their B D remember than patients with MDDR (p < 0.05) and normal controls (p < 0.01).
c Pairwise comparisons (Mann-Whitney U scores) showed that patients with schizophrenia were less conservative in their B D know than patients with MDDR (p < 0.01) and normal controls (p < 0.05).
Remember, Know, and Guess Responses The mean transformed remember and know responses are presented in table 3 .
(1) Exclusivity between remember and know responses assumed: A one-way ANOVA showed that the three groups did not differ signifi cantly in terms of hit rate [F (2, ( table 3 ) showed that the fi nding of fewer transformed remember responses in patients with schizophrenia relative to normal controls remained signifi cant (p ! 0.05), when differences in IQ and gender were controlled. However, differences in transformed remember responses between patients with schizophrenia and patients with MDDR and between patients with MDDR and normal controls were no longer signifi cant.
An analysis of covariance was carried out to see whether group differences in IQ and gender might have infl uenced signifi cant increases in familiarity-based recogni- SD in parentheses. * Bonferroni comparisons revealed that patients with schizophrenia had a trend towards requiring more trials to achieve the fi rst category relative to patients with MDDR (p = 0.06). ** Bonferroni comparisons showed that patients with schizophrenia had a signifi cantly higher propensity towards making perseverative errors relative to normal controls (p < 0.01) and patients with MDDR (p < 0.01). *** Bonferroni comparisons showed that patients with schizophrenia exhibited signifi cantly lower conceptual level responses than normal controls (p < 0.05), but not patients with MDDR (p = 0.41). ( table 3 ) showed that the signifi cantly higher levels of transformed know responses in patients with schizophrenia as compared with normal controls remained significant (p ! 0.05), when IQ and gender differences were controlled.
(2) Independence between remember and know responses assumed: Estimates of familiarity did not differ signifi cantly between patients with schizophrenia and normal controls. There were no signifi cant differences between the three groups for false alarm rate and false alarms recognized on the basis of remember, know, and guess responses (see table 2 ).
Executive Function
The mean values and standard deviations for executive function scores for each group are presented in table 4 .
The three groups did not differ signifi cantly in terms of the number of completed categories [F (2, 
Correlations
Conscious recollection was not correlated with any of the measures of executive function in the schizophrenic cohort, nor was it correlated with duration of illness or severity of symptoms (p 1 0.05).
Discussion
It has been proposed that abnormalities in conscious recollection in patients with schizophrenia may result from a breakdown in frontal strategic memory processes, involved in encoding and retrieval, and executive functions linked to reality monitoring and decision making. These abnormalities in turn result in a failure to bind together the separate aspects of an event into a distinctive whole [9, 13, 14] . A corollary of this integration failure might be a poorly focused memory description which lacks both contextualizing information as well as itemspecifi c detail. The predictions arising from this hypothesis are, fi rstly, if conscious recollection abnormalities arise from a central impairment, then these abnormalities should not be domain specifi c. Secondly, if the defi cits in conscious recollection are linked to a breakdown in executive processes, defi ciencies should be correlated with executive dysfunction. Finally, conscious recollection defi ciencies are likely to be more severe in schizophrenia, a condition associated with pronounced executive dysfunction [15] relative to MDDR, where executive dysfunction is less marked [16] [17] [18] .
Conscious recollection defi ciencies for auditory RM were restricted to the schizophrenic patients. These results are signifi cant on two counts: this is the fi rst study to report remember/know data for stimuli presented in the auditory domain. Secondly, these data, when considered alongside conscious recollection rates for visual and olfactory RM reported in the same schizophrenic cohort [10, 11] , demonstrate that, at least for this group of patients, conscious recollection defi ciencies are not modality specifi c. These fi ndings support our fi rst prediction that the conscious recollection defi cits are more likely to arise from a central impairment. However, it cannot be claimed at this stage that this impairment stems from a breakdown in strategic memory processes, since measures of source monitoring and/or temporal ordering are not reported.
Our second prediction that defi cits in conscious recollection will be correlated with executive dysfunction was not supported. This result may refl ect the narrow focus of our measures of executive function (categorization, setshifting and cognitive fl exibility) rather than the true nature of executive involvement in conscious recollection. Recently, Chan et al. [15] have argued in favour of broadening out measures of executive function in schizophrenia beyond those traditional tests adapted from frontal lobe neuropsychological paradigms based on lesion studies. Their study employed several more recently theory-driven tests of executive function, addressing the construct of the supervisory attentional system [27] . They identifi ed three factors, semantic inhibition (involves the ability to inhibit salient responses that are categorical or semantic), action/inhibition (measure the construct of the disinhibition of action and attention), and output generation (comprises the monitoring and regulating automatic responses), and reported signifi cant relationships between these factors and clinical features after partialling out the confounding effects of age, education, and illness duration.
Finally, we predicted that conscious recollection deficiencies are likely to be more severe in schizophrenia, a condition marked by higher levels of executive dysfunction, than in MDDR, where executive dysfunction is less severe [16] [17] [18] . This proposal was partially supported in that patients with MDDR made more remember responses to target voices than patients with schizophrenia; this fi nding did not remain signifi cant after partialling out the confounding effects of IQ and gender.
The behavioural dissociations between conscious recollection and familiarity processes have been linked to separate neural pathways. Drawing on both clinical and experimental lesion data (animal studies afford much greater control over lesion site and size), Aggleton and Brown [28] proposed two parallel brain systems with qualitatively different contributions to anterograde memory. They suggest that an extended hippocampal-fornixmamillary bodies-anterior thalamic nucleus-retrosplenial cortex system is critical for free recall and conscious recollection and that a perirhinal-mediodorsal thalamic nucleus-prefrontal system subserves familiarity, on which forced-choice recognition performance depends. The model by Aggleton and Brown [28] predicts that recognition should sometimes be spared in the presence of impaired conscious recollection. Consistent with this prediction, hippocampal damage acquired either early or later in life has been found to impair recall, yes/no RM, and conscious recollection, but spares forced-choice RM and familiarity [29] [30] [31] . These investigations may inform our understanding of the underlying neural substrate leading to memory impairment in schizophrenia. The conscious recollection defi ciencies in schizophrenia implicate dysfunction within the extended hippocampal pathway. This proposal is consistent with histoarchitectural studies of schizophrenic patients in which a range of hippocampal abnormalities have been reported. The cellular changes include a reduction (20-40%) in the granule layer of the dentate gyrus of the hippocampal formation and decreased cell density in all areas of the hippocampus with the greatest difference in the left CA4 region [32] . The abnormalities occur in the absence of an increase in number and density of glial cells, and since gliosis is a response to neuronal damage that occurs in the mature brain, it is likely that the histological abnormalities found in schizophrenic brains occurred during the developmental process [33] . Functional brain imaging studies also indicated hippocampal dysfunction in schizophrenia. Heckers et al. [34] used positron emission tomography to investigate prefrontal and hippocampal functions during conscious recollection of previously learned words in patients with schizophrenia and healthy volunteers. These authors reported a reduction in the hippocampal activation during conscious recollection of studied words amongst their patients with schizophrenia compared to their healthy volunteers. These fi ndings are consistent with evidence linking schizophrenia to impaired frontotemporal integration [9, 35] .
In contrast to conscious recollection, familiarity rates for auditory RM in the reported schizophrenic cohort were comparable to those recorded in the control groups. These fi ndings are consistent with their preserved familiarity rates recorded for visual and olfactory RM [10, 11] and in other remember/know studies of visual RM in schizophrenia [8, 9] . Taken together, the behavioural profi le suggests a greater degree of preservation within the mediodorsal-prefrontal pathway which subserves familiarity-aware memory, relative to the extended hippocampal pathway.
The relationship between decrements in conscious recollection and delusional experience remains unclear. However, one possible mechanism has been linked to a breakdown in the ability to discriminate between internally imagined and externally perceived events [36, 37] . One of the ways in which these two 'types' of memories are distinguished is in terms of their vividness, i.e., externally derived images are typically associated with perceptual information (colour, sound), and associated contextualizing information, i.e., where and when the event occurred. Reasoning also plays a role in distinguishing between the two; such processes include retrieval of associated information from memory and weighing up the probability that the event happened or not. If there is a disruption in the conscious recollection of contextualizing information, or in the encoding of this associative information, the veracity of the memory will be reduced, and the contents of the memory may be experienced in a more isolated, foreign, and unreal event. The result of this may be a feeling that an external source is controlling one's mental events, leading to the delusions of thought insertion, thought withdrawal, and delusions of control [36] .
Finally, all patients with schizophrenia and the majority of psychiatric controls were receiving psychotropic medication, raising the question of whether drug treatment infl uenced conscious recollection. Since all patients with schizophrenia were receiving antipsychotic medication, and some of these were also taking anticholinergic agents, it is impossible to examine the relationship between these drugs and memory performance. However, the majority of these patients were taking 'atypical' antipsychotics which have been shown to improve cognitive performance in schizophrenia as compared with more conventional antipsychotic medication [38] . In a recent meta-analysis of memory functions in schizophrenia, Aleman et al. [39] concluded that the impact of medication on memory performance was minimal. Therefore, it is unlikely that psychotropic medication is responsible for the whole defi cit in conscious recollection; however, its infl uence cannot be totally excluded.
In summary, we have presented evidence that patients with schizophrenia exhibit a defi cit in conscious recollection for auditory RM of voices. These fi ndings, when considered alongside remember/know data collected from the same set of patients for olfactory and visual RM, support proposals that the abnormalities in conscious recollection stem from a breakdown in central rather than domain-specifi c processes. However, conscious recollection defi ciencies were not correlated with executive function. This fi nding may have more to do with the limited range of executive abilities tapped, and future studies should explore a more comprehensive range of executive functions.
